ABSTRACT
Introduction
The appendix was first described in the 16 th century, and in 1886, Reginald Fitz described the term "appendicitis" and emphasized the need for early diagnosis and surgical intervention. Acute appendicitis is the most common cause of acute abdominal pain with a lifetime risk reaches 7% and usually presents in a classical clinical feature in only 60% of cases and the diagnosis is usually based on clinical and laboratory findings except in atypical cases where imaging plays an important role especially ultrasonography (US) and computed tomography (CT). US is widely available, inexpensive and mobile with no need for patient preparation and has no ionizing radiation with reported sensitivity between 76-94%.
(2,9) According to a study by Rioux, the detection of normal appendix on US safely rules out appendicitis, however, the negative US scan does not exclude the diagnosis. Magnetic Resonance Imaging (MRI) is also used in cases of suspected appendicitis especially in pregnant women due to lack of ionizing radiation with good reported visualization rate reaching 78%.
(12)
With the introduction of multi detector CT (MDCT) technology, visualization of normal appendix was improved as the spatial resolution Several studies show that lack of visualization of appendix on CT reliably excludes the diagnosis of acute appendicitis especially in the absence of secondary inflammatory signs and the visualization of normal appendix suggests a normal scan. The aim of this study was to evaluate the rate of visualization of normal appendix, its position, content, caliber and the presence or absence of adequate intraperitonial fat at King Hussein Medical Centre (KHMC).
Methods
This study was conducted at the Radiology Department at King Hussein Medical Centre between March and August 2011. A total of 125 patients were included in this study, 81 were males and 44 females. The age range was (11-67 years) with median age 46 years. All patients had symptom and signs of urinary tract calculi and presented to the Radiology Department for evaluation of renal colic by non-contrast CT scan in stone protocol. Patients with previous history of appendectomy or who had clinical suspicion of acute appendicitis were excluded from this study.
Examinations were performed using 16 The position of caecum was identified with the localization of ileocaecal junction, and then the appendix was identified if visualized. The appendix was interpreted as visualized or nonvisualized and its thickness was measured from the area of maximum caliber. The presence of intraluminal air and appendicolith was recorded and the locations of the tip of appendix relative to the caecum were described as paracolic, midline, pelvic and retrocecal. The adequacy of intraperitoneal fat was considered as adequate if fat completely surrounds the caecum.
Results
Among patients included in this study, 114 normal appendices were visualized (91.2%). Normal appendix was seen on axial images alone in 110 scans and in four cases confident visualization required coronal and sagittal reformation images. The tip of appendix was most commonly located in paracolic position (45%), followed by midline position (31%). In 14% of cases the position was pelvic and retrocecal in 10% as shown in Table I .
Intraperitonial fat was described as adequate in 89 patients (71%), and inadequate in 36 patients (29%). The luminal contents of visualized appendices included air in 43 patients, fluid and faecal matter in 69 patients ( Fig. 1 & 2) . In two cases calcified appendicolith were demonstrated (Table II) . The maximum outer diameter of the normal appendix ranged between three and nine mm (mean 5 ± 1.2 mm) and in 85% of cases the outer diameter was greater than 5mm. 
Discussion
Appendix is a blind-ended tubular structure arising from postero-medial aspect of the caecum with average length 8 cm and variable location of its tip. The pathogenesis of acute appendicitis is luminal obstruction leading to distension, venous and lymphatic congestion with subsequent bacterial invasion of the wall. Puylaert was first to describe ultrasonographic features of acute appendicitis in 1986, with US being the imaging modality of choice in cases of suspected appendicitis until late 1990's when CT scan become the most imaging modality used in adults with suspected appendicitis with high accuracy rate. (19, 20) On CT, appendix is seen as thin-walled tubular structure, collapsed or filled with gas or fluid and surrounded by fat. CT criteria of acute appendicitis include thick appendix, periappendiceal fat stranding and wall diameter greater than 6-7mm along with calcified appendicolith.
(18,21,22) The rate of visualization is directly related to age, as it increases with age, probably due to an increase in intra abdominal fat.
(23)
This study showed a high visualization rate compared to other studies which is attributed to the use of multiplanar reformates and patient selection regarding age group and appears comparable to the results of other studies.
(24)
Only two cases with appendicolith were described in this study which is explained by patients older age group as the presence of appendicolith in children is associated with perforated appendicitis and found in 65% of cases with acute appendicitis, while in adults it is seen less commonly (28%) and can be seen in symptomatic and asymptomatic adults.
(25, 26) In view of results of this study, we recommend routine scanning for normal appendix when reporting non contrast renal CT scan.
Limitation of our study
The limitation includes lack of surgical correlation as there was no documented pathological report of normal appendix.
Conclusion
Most of normal appendices should be seen on non-enhanced MDCT scan as identification of normal appendix is critical to exclude the diagnosis of acute appendicitis among patients with right sided abdominal pain.
